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Impact of pharmacist-led educational 
and error notification interventions on 
prescribing errors in a family medicine 


clinic 


Marquita B. Winder, Jeremy L. Johnson, Lourdes G. Planas, Kimberly M. Crosby, Brooke L. Gildon, and 


Linda A. Oberst-Walsh 
Abstract 


Objectives: To determine the rate of prescribing errors in a family medicine 
clinic and the subsequent impact of pharmacist-led educational and error 
notification interventions on prescribing errors. 


Design: Single site, pre-post study design. 


Setting: An outpatient academic family medicine clinic serving pediatric 
and adult populations in Oklahoma from March 1, 2011, through April 30, 
2012. 


Participants: 24 resident physicians who prescribed medications during 
routine outpatient visits. 


Intervention: A prescribing educational program, audit and feedback meth- 
ods, and weekly newsletter. 


Main outcomes measure: Percentage of prescription errors and physician 
error rate before and after intervention among pediatric and adult popula- 
tions. 


Results: During the two assessment periods, 24 resident physicians wrote 
2,753 prescriptions for 394 pediatric and 899 adult patients. The overall per- 
centage of prescription errors decreased from 18.6% during March 2011 to 
14.5% during April 2012 (P = 0.004). Errors were more commonly seen with 
prescriptions written for pediatric patients (24.9%) than for adult patients 
(13.9%) (P = 0.001). Individual physician error rates ranged from 5% to 36% 
(mean + SD 16.5% + 8.1). Physicians committed significantly fewer prescrib- 
ing errors during the postintervention assessment period (14.9%) than dur- 
ing the preintervention assessment period (20.9%) (P = 0.002). Controlling 
for time, pediatric prescription error rates among physicians who partici- 
pated in the educational intervention were 36% lower than the error rates 
among physicians who did not participate (rate ratio 0.64 [95% CI 0.45, 0.91], 
P=0.01). 


Conclusion: The pharmacist-led educational program was effective in re- 

ducing pediatric prescribing errors among resident physicians in a family 
medicine clinic. 
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he deficiency in teaching of therapeutics and pre- 

scription writing principles in the medical school 
curricula is a current source of concern to medical edu- 
cators and students.’ This deficiency potentially contrib- 
utes to a problem, as studies have shown that up to 21% 
of prescriptions contain at least one prescribing error.’ 
Prescribing errors by physicians may challenge their 
efforts to make evidence-based medical decisions that 
promote patient safety.*” For example, a prescription 
written for amoxicillin intended to be written 80-90 mg/ 
kg/day but calculated at 150 mg/kg/day equates to an 
overdose, diminishing patient safety. Resulting errors 
may also contribute to increasing pharmacists’ work- 
load in various settings (e.g., community, inpatient, and 
outpatient) in an attempt to correct the aforementioned 
errors.**'° Furthermore, this may decrease the produc- 
tivity of physicians or auxiliary personnel working call 
centers at outpatient clinics as they field and document 
calls from pharmacists to obtain additional information 
or confirm providers’ intentions.’ 

Family practice residency programs have reported 
major errors of omission and commission." Several 
studies have discussed the need for evaluation of pre- 
scribing errors in residency programs, as well as the de- 
velopment of educational interventions to improve pre- 
scribing skills among medical residents.” Recognizing 
rates and types of errors that occur before the develop- 
ment of educational programs has been advantageous 
in reducing prescribing errors.” 

Several educational interventions to decrease 
prescribing errors have been studied. In a systematic 
review, the two most consistent prescribing interven- 





Key Points 
Background: 


— Although many studies identify prescrib- 
ing interventions and their effectiveness, few 
studies examine multiple interventions in- 
tended to improve medical residents’ perfor- 
mances or to minimize prescribing errors in 
outpatient settings. 

— Commonly occurring errors should be elu- 
cidated to determine optimal education ap- 
proaches with regard to writing prescriptions. 


Findings: 


I This study expounded upon effective meth- 
ods to improve prescribing and influence resi- 
dent physician behavior. 

I Incorporation of a pharmacist-led intervention 
into resident physicians’ training curricula has 
proven beneficial to reducing prescribing er- 
rors for pediatric patients. 
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tions that showed a positive effect were “educational 
outreach visits” and “audit and feedback”. An edu- 
cational outreach visit is defined as a method in which 
a knowledgeable health professional meets with pre- 
scribers to discuss prescribing issues. Audit and feed- 
back is defined as any summary of clinical performance 
of health care over a specified time period provided to 
the health professional for consideration and input.’ 
However, this review failed to determine the effects of 
pharmacist-led educational interventions, as few stud- 
ies exist on this issue. 

Ina previous study conducted during a 6-month pe- 
riod, pharmacist-led interventions for internal medicine 
residents included a 1-hour lecture followed by biweek- 
ly, then monthly, discussions using institution-specific 
examples of prescribing errors. The intervention yielded 
a reduction in prescribing errors during active interven- 
tion, but effectiveness was not sustained postinterven- 
tion.“ In another study, a pharmacist-led educational 
program, combining a monthly quiz and informal dis- 
cussion, for pediatric residents was implemented for 11 
months. After quiz programming, there was a 90% de- 
crease in potentially severe, fatal, or serious errors but 
without change in potentially significant or problematic 
errors. 

Reducing prescribing errors poses a challenge in 
various settings, and little is known about the effects of 
educational interventions on medical residents in out- 
patient settings. Furthermore, prescribing errors can be 
institution specific and should be identified before de- 
velopment of educational interventions to determine 
the most optimal approach. 


Objectives 

The objectives of this study were to identify rates of pre- 
scribing errors, implement educational and error no- 
tification interventions based upon the most common 
types of errors identified, and evaluate the impact of 
the educational and error notifications interventions on 
medical residents’ prescribing errors. 


Methods 
The study used a single-site, pre-post study design. The 
study was approved by the academic medical center’s 
institutional review board. The study comprised four 
phases: preintervention error assessment (March 2011); 
educational intervention; error notification interven- 
tions, which included audit and feedback and weekly 
newsletters; and postintervention error assessment 
(April 2012). When selecting months of data collection, 
consideration was given to months during which new 
residents enter the family medicine program (July) as 
well as months of increased prescribing (cold and influ- 
enza season). 

During summer 2011, a report of prescriptions is- 
sued in March 2011 by family medicine resident physi- 
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cians was generated and served as the preintervention 
data source. Prescriptions were assessed to identify the 
number and types of prescribing errors (defined as tran- 
scription errors, failure to communicate essential infor- 
mation, and the use of drugs or doses inappropriate for 
the individual patient).'°"” 

This was a continuous quality improvement study 
in which the medical residency director was fully in- 
volved and aware. All residents were informed and had 
full knowledge of the program. Resident involvement 
was voluntary; however, no one declined to participate. 
No penalty was issued as a result of erroneous prescrip- 
tion writing. Similar studies (Condren and colleagues, 
Honey and colleagues, and Neuspiel and colleagues) 
used the same nonpunitive interprofessional approach 
in identifying and reporting medication errors.’”"8° 

Resident physicians gain practice experience with all 
ages in continuity clinics, including pediatric patients. 
Patients at the practice site are generally of a lower socio- 
economic status and many have state Medicaid cover- 
age. Resident physicians spend one-half day per week 
in the ambulatory clinic setting during the first year of 
residency and 3 to 4 half-days per week during the sec- 
ond and third years of residency; they complete 1,700 
to 2,300 office visits each by the end of their residencies. 
The clinic is a multidisciplinary, patient-centered medi- 
cal home team incorporating family and sports medi- 
cine physicians, clinical pharmacists, psychologists with 
expertise in family systems and research, nurses, physi- 
cian assistants, social workers, licensed nurse practitio- 
ners, radiology technicians, and patient service repre- 
sentatives. Averaging 2,700 visits per month, the clinic 
serves 92,000 active patients, of whom approximately 
43% are younger than 19 years, 36% are 19 to 49 years of 
age, and 21% are 50 years or older. 


Study interventions 

The first study intervention, an educational outreach 
visit, was an optional prescribing educational program 
offered to medical residents during one of their sched- 
uled residency learning opportunities. The 1-hour pro- 
gram on writing prescriptions was designed and execut- 
ed by the principal investigator. 

The program focused on prescribing errors, espe- 
cially those most commonly identified preinterven- 
tion. The program also detailed applicable use of tools 
available in the electronic medical record (EMR), drug 
information resources available within the EMR, and 
necessary elements for writing a prescription (e.g., legal 
requirements, what a community pharmacist is allowed 
to change legally without the provider’s consent). 

Topics presented included: using custom medica- 
tion lists, dosing calculator in the EMR, drug informa- 
tion resources, writing prescriptions, unavailable medi- 
cations, unapproved abbreviations, new medication 
labeling, and the prescription review process. As incom- 
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plete prescription/inadequate prescription was the er- 
ror most commonly found in the preassessment phase, it 
was determined that resident physicians were not using 
the custom medication list with prepopulated fields. 

The educational program was delivered in an active 
learning format and included questions using an audi- 
ence response system as well as practice calculations 
for pediatric prescriptions (see the online Appendix for 
interview questions, available on JAPhA.org in the Sup- 
plemental Content section). Content validity of lecture 
material and approach of delivery were established by 
faculty of the college of pharmacy whose primary clinic 
site was the study setting, and also by pharmacists who 
participated in outpatient error prevention training at 
other facilities within the study site’s academic institu- 
tion. 

For the second intervention involved we imple- 
mented an audit and feedback method and a weekly 
newsletter. Prescriptions written by all residents were 
reviewed daily to identify errors, after which notifica- 
tions of errors were sent to the corresponding prescrib- 
ers via EMR alerts/flags that functioned as an internal 
messaging system. EMR alerts/flags for errors with 
more likelihood to cause harm detailed when the review 
was completed, what error was found, recommenda- 
tions for how to correct the error, and an offer of assis- 
tance from clinical pharmacists. Errors found were re- 
ported to the institution’s risk management department. 

Verbal feedback was provided as needed to prescrib- 
ers based upon the level of severity of the error. The pri- 
mary investigator used professional judgment agreed 
upon by coinvestigators as evidenced by the initial 50 
reviews conducted to ensure agreement on the assess- 
ment and severity of error. Additionally, over a 3-month 
period following the educational outreach, all residents 
were sent a weekly newsletter of common errors via the 
family medicine email list. Weekly newsletters included 
contact information for clinical pharmacists, common 
errors identified during the previous week, error type, 
example of the error, recommendations for correction, 
and highlights from the educational outreach. A postint- 
ervention error assessment of prescriptions issued by 
family medicine residents during April 2012 was con- 
ducted. This period lasted for 3 months after the educa- 
tional outreach intervention, which was approximately 
1 year after the preintervention error assessment. The 
pre- and postintervention assessments were conducted 
1 year apart so that similar types of prescriptions could 
be assessed based on seasonal illnesses and prescribing 
habits. 


Prescription assessment and prescribing errors 

Prescriptions were reviewed and prescribing errors clas- 
sified by the principal investigator based on common 
prescribing errors identified in other studies,” such as 
directions unclear, dose missing, frequency missing, 


Journal of the American Pharmacists Association 


frequency outside recommendation, inappropriate dose 
for age, and wrong drug selected from list. 

Prescriptions with “take as directed” were con- 
sidered in the “directions unclear” category unless the 
indication was specified or the medication had a single 
labeled indication approved by the Food and Drug Ad- 
ministration. Unclear quantity on topical prescriptions 
was also considered an error because, with limited in- 
formation, a pharmacist may dispense an inadequate 
amount for a specific area for application or duration of 
therapy. Prescriptions written at least 10% outside nor- 
mal dosing ranges were classified as “dose above rec- 
ommendation” or “dose below recommendation”! 

All prescriptions were generated using the EMR, 
and thus all prescriptions were included. Prescriptions 
were printed and given to the patient, e-prescribed, or 
telephoned to the patient’s pharmacy of choice. 

Each prescription was assessed for date, patient’s 
age, patient’s weight, physician’s name, the name of the 
drug prescribed, classification of drug (e.g., antibiotic, 
analgesic), dose, formulation/route, dosing frequency, 
quantity, concurrent number of prescriptions written 
for patient, and instructions for use. Other variables 
collected included patient age [pediatric (0 months to 
18 years) vs. adult (over 18 years)] and resident physi- 
cian postgraduate year (PGY) of training (PGY1, PGY2, 
PGY3, or PGY4). 

A stable group of family medicine residents rotated 
in ambulatory clinics during the study period. No new 
residents entered the program during the study period. 
All residents were informed and had full knowledge of 
this quality improvement program. Residents who did 
not prescribe during both time periods were excluded 
from the analysis. Residents who graduated or were 
offsite during the study were also excluded. This study 
included prescriptions written for both prescription and 
nonprescription medications. Prescriptions for diabetic 
supplies or medical equipment were excluded. 

An initial subset of approximately 50 prescriptions 
was reviewed independently by the principal investi- 
gator and two study investigators to identify prescrib- 
ing errors. Agreement was found among all reviewers. 
From that point forward, all prescriptions were re- 
viewed twice by the principal investigator. 


Data analysis 
Data were analyzed using SPSS version 20 (IBM) and 
SAS version 9.3 (SAS, Cary, NC). Descriptive statistics 
were calculated for the study variables. The outcome 
variables of interest were percentage of errors and pre- 
scriber error rates. These variables were also differenti- 
ated for pediatric prescriptions and adult prescriptions. 
Two bivariate analyses using Pearson chi-square 
tests were conducted to test associations between pre- 
scription errors (yes or no) and time (preintervention or 
postintervention), and between prescription errors (yes 
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or no) and patient population (pediatric or adult). The 
unit of analysis for these tests was the prescription. 

A third bivariate analysis was conducted using the 
physician as the unit of analysis. Error rates for each of 
the 24 physicians were calculated. Using time as a with- 
in-subject grouping variable, a paired t test was con- 
ducted to compare the mean physician error rates before 
and after the interventions. 

A generalized estimating equation (GEE) approach 
was used to determine the influence of time and physi- 
cian participation in the educational intervention on the 
proportion of prescribing errors in the study sample, as 
well as among prescriptions for adult and pediatric pa- 
tients. Interaction terms (time * education) were tested, 
but removed if not statistically significant. A GEE ap- 
proach was used for these analyses to account for within 
cluster correlation (i.e., prescriptions written by indi- 
vidual physicians). A log link function, Poisson distribu- 
tion, and unstructured correlation structure were used. 

The a priori alpha level for all analyses was 0.05. 


Results 

A total of 52 prescribers wrote 3,989 prescriptions dur- 
ing the preintervention and/or postintervention peri- 
ods. The 28 prescribers who did not write prescriptions 
during both time periods were excluded from analysis. 
The remaining 24 resident physicians wrote 2,753 pre- 
scriptions for 394 pediatric and 899 adult patients (Table 
1). 

On average, physicians wrote between three and 
four prescriptions per patient visit. The majority of phy- 
sicians were in their first or second year of residency at 
the beginning of the study. 

The prescription error type category with the high- 
est incidence of errors was incomplete/inadequate 
prescription. For example, a prescription was written 
for cyclobenzaprine 10 mg tablets for an adult with no 
instructions. Another prescription was written for ny- 
statin suspension with directions “2 mL qid. Use 48 x 48 
hours after symptoms resolve” for a pediatric patient. 





Table 1. Prescription, patient, and physician characteristics 





Characteristics Preintervention Postintervention 
Prescriptions (n = 2,753) 
Number 
Mean 
Patients (n = 1,293) 
Pediatric 
Adult 
Physicians (n = 24) 
PGY1 
PGY2 
PGY3 
PGY4 


Abbreviation used: PGY, postgraduate year. 


1,217 
3.79 + 2.85 


1,536 
3.38 + 2.36 


166 
393 


228 
506 


=e 
w 


PhO MON 














japha.org MAY/JUN 2015 | 55:3 | JAPhA 241 


RESEARCH PREVENTING PRESCRIBING ERRORS 
































Table 2. Prescribing errors before and after interventions 
Prescription error 
type? Preintervention’ Postintervention® 
Incomplete/inadequate 
prescription 121 105 
Directions unclear 35 53 
Dose missing 12 
Strength missing 5 2 
Quantity calculated 
in error 9 6 
Quantity missing 6 2 
Frequency missing 11 4 
Quantity sufficient with 
no days-supply 12 2 
Instructions missing 6 2 
Unclear quantity on 
topical 25 27 
Dosing outside 
recommended 32 29 
Duration outside rec- 
ommendation 0 | 
Frequency outside 
recommendation 14 9 
Dose above 
recommendation 6 7 
Dose below 
recommendation 12 12 
Drug selection errors 41 51 
Dosage form not 
available 3 0 
Wrong dosage form 0 2 
Sig/dosage form 
mismatch 17 28 
Inappropriate for age 3 0 
Wrong drug selected 
from list 17 21 
Inappropriate for 
specified indication 1 0 
Administration error 3 
Technique not 
recommended 0 2 
Immeasurable dose 3 1 
Unapproved 
abbreviations 51 49 
‘From references 2 and 12 
2226 (18.6%) of 1,217 prescriptions contained 1 to 2 errors. 
°222 (14.5%) of 1,536 prescriptions contained 1 to 2 errors. 








Types and incidence of prescribing errors are listed in 
Table 2. 

During the preintervention assessment period, 226 
of 1,217 (18.6%) prescriptions were identified with errors 
compared with 222 of 1,536 (14.5%) prescriptions during 
the postintervention assessment period. A statistically 
significant association was found between the rates of 
preintervention and postintervention prescribing errors 
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(oC = 8.47; df = 1; P = 0.004). Overall, errors were more 
commonly seen among pediatric prescriptions (147 of 
591; 24.9%) than among adult prescriptions (301 of 2,162; 
13.9%) (x? = 40.85; df = 1; P = 0.001). 

Among the 24 physicians, error rates ranged from 
5% to 36%. The overall mean (+ SD) error rate among 
physicians was 16.5 + 8.1%. The mean postintervention 
physician error rate (14.9%) was significantly less than 
the mean preintervention physician error rate (20.9%) (P 
= 0.002). 

Of the 24 resident physicians, 14 participated in 
the educational program. Physician error rates during 
the preintervention and postintervention assessment 
periods, stratified by participation in the educational 
program, are depicted in Table 3. Figure 1 depicts the 
proportions of adult and pediatric prescribing errors, 
stratified by physician participation in the educational 
program, during the preintervention and postinterven- 
tion assessment periods. 

An overall GEE analysis revealed that the rate of 
physicians committing a prescribing error was 23% low- 
er during the postintervention assessment period than 
during the preintervention assessment period (rate ratio 
0.77 [95% CI 0.66, 0.91], P = 0.003). Controlling for time, 
participating in the educational program did not signifi- 
cantly change the rate of committing a prescribing error. 

The results of the GEE analysis for adult prescrip- 
tions were similar with a 23% lower rate of commit- 
ting a prescribing error during the postintervention as- 
sessment period (rate ratio 0.77 [95% CI 0.62, 0.95], P = 
0.014), yet no statistically significant difference for par- 
ticipating in the educational program was found (Table 
4). Based on the GEE analysis for pediatric prescriptions, 
controlling for time, the rate of committing a prescribing 
error was 36% lower among physicians who participat- 
ed in the educational intervention compared with those 
who did not (rate ratio 0.64 [95% CI 0.45, 0.91] P = 0.01). 
However, controlling for educational intervention par- 
ticipation, the rate of committing a prescribing error was 
not significantly different between the preassessment 
and postassessment periods (Table 4). 


Discussion 
In this study, resident physicians committed more pre- 
scription writing errors with regard to prescriptions for 
pediatric patients. Certain functionalities of the com- 
puter-based physician order entry may have increased 
the likelihood of committing a prescribing error, espe- 
cially in the pediatric population. A statement endorsed 
by the American Academy of Pediatrics discusses the 
inadequacies of e-prescribing systems, such as lack of 
required features involving weight-based dosing calcu- 
lations, dose-range checking, and indication-based dos- 
ing.” 

Although these features were present within the 
EMR used in this study, optimal use may not have been 
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Figure 1. Proportion of adult and pediatric prescribing errors before and after interventions stratified by educational program attendance 





employed before the pharmacist-led educational inter- 
vention, as evidenced by the prescriptions that were as- 
sessed. Examples of investigator-observed suboptimal 
EMR usage include improper use of the dosing calcula- 
tor, not rounding measurements appropriately, and lack 
of knowledge of resources available within the EMR. 
Clinical decision support systems rely upon the user to 
input accurate information. Pediatric requirements for 
safe and effective prescribing include weight in kilo- 
grams, age, and height in centimeters.” This may sug- 
gest that EMR training specific to pediatric prescriptions 
needs to be incorporated in the formal training of the 
resident physicians at the study site. The focus on these 
issues during the educational intervention may have 
been why residents who attended the educational ses- 
sions showed significant improvement in prescribing 
for pediatric patients. 

When stratified by study population, the study find- 
ings, specifically those of the adult GEE analysis, sug- 
gest that the error notification interventions (i.e., audit 


and feedback, newsletters) may have been effective in 
reducing errors among adult prescriptions. However, 
the extent to which these notification interventions in- 
fluenced the physician error rate is confounded with 
time. Physicians may have improved simply by gain- 
ing an additional year of residency experience. Future 
research should further distinguish the effects of each 
type of error notification delivery method (i.e., audit and 
feedback, newsletter) on prescribing error rates. 

















Table 3. Prescription error rates among prescribers 
Preintervention Postintervention 

Prescriber % Errors (+SD) % Errors (+ SD) 
Physician participated in 
educational program 

Yes (n= 14) 19.5+8.7 12.4493 

No (n= 10) 22.8+10.5 18.5+10.2 
Overall mean + SD 
(n=24) 20.9+9.4 14.9+1.0 
test = 3.39, df=23, P=0.002 











Table 4. GEE regression of proportion of prescription errors for adult and pediatric patients 











Adult patients Pediatric patients 
Parameter Estimate SE 95% Cl Z(P) Estimate SE 95% Cl Z(P) 
Intercept -1.73 0.18  -2.09,-1.38 -9.56 (<0.001) -1.04 0.10 -1.24, -0.84 -10.43 (<0.001) 
Time —0.26 0.11 -0.47,-0.05 -2.45 (0.014} —0.22 0.16 —0.53, 0.08 —1.44 (0.149) 
Educational intervention —0.15 0.22  -0.57,0.27 —0.70 (0.487) —0.44 0.18 —0.80, —0.09 —2.49 (0.013)? 





Rate ratio 0.77 [95% CI 0.62, 0.95] 
’Rate ratio 0.64 [95% C1 0.45, 0.91] 





Abbreviations used: GEE, generalized estimating equation; Cl, confidence interval; SE, standard error. 
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Pharmacist-led interventions for various training 
programs have proven beneficial in reducing medica- 
tion errors by using educational sessions," participat- 
ing in medical rounds,” administering assessments,” 
and providing medication surveillance." A pilot of a 
prescription competency curriculum for family medi- 
cine residents also proved successful.” A previously 
conducted survey revealed that approximately 30% 
of family medicine residency programs in the United 
States have a clinical pharmacist working within their 
program.™ Suggested guidelines exist for pharmaco- 
therapy curricula in family medicine residency training 
to include prescription writing.” 

Our study site employs two clinical pharmacists 
involved mostly in patient care and some teaching. 
Our study findings show that pharmacists’ involve- 
ment in pharmacotherapy education and medication 
surveillance positively influence pediatric prescribing. 
Suggested training for those involved in pediatric pre- 
scription writing include instruction in medication error 
prevention at the earliest stage of training; instructions, 
practice, and assessments in performing mathematical 
calculations; and extensive education regarding the pe- 
diatric population.” 

To our knowledge, before the interventions report- 
ed in this article, minimal education was being provid- 
ed in the aforementioned areas. Optimally, additional 
funding will allow for further engagement to fulfill 
educational requirements and teaching within the fam- 
ily medicine residency training program.” Recognizing 
rates and types of errors occurring before the develop- 
ment of educational programs has been advantageous 
in reducing prescribing errors in a pediatric popula- 
tion.!29 

The results of this study suggest that a pharmacist 
should be involved in educational intervention imple- 
mentation strategies as well as in design and improve- 
ment of EMR prescribing systems. In earlier studies, er- 
ror rates in family medicine clinics ranged from 14% to 
21%.?7 Shaughnessy and colleagues reported that on 
average, 21% of all prescriptions evaluated contained at 
least one error; of those, 39% were errors of omission de- 
fined as essential components not present. These omis- 
sions prevented pharmacists from executing the pre- 
scription.” 

Another study reported common minor errors of 
omission such as physician stamp, date, and age." Omis- 
sion of age can result in unsafe practices as appropriate 
dose cannot not be determined for age. Common major 
errors of omission included dosage form and length of 
therapy." Pediatric prescriptions and adult prescrip- 
tions were not treated separately in previous studies. 
Errors of omission accounted for the most common 
prescribing error in our study as well, corresponding to 
incomplete /inadequate prescription. Although patient 
harm from incomplete prescriptions may not be immi- 
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nent as pharmacists are required to have all relevant 
information before dispensing a prescription, it does 
imply that pharmacy regulations and pediatric require- 
ments should be covered during residency training. 


Limitations 
Several limitations of this research merit discussion. 

The study findings may be unique to this setting and 
should not be generalized for all outpatient academic 
family medicine clinics. Prior exposure among physi- 
cian residents to prescription writing education was un- 
known. We are also unaware of the impact of the Haw- 
thorne effect on physicians and its possible contribution 
to improvement in error rates. 

In this study, prescriptions were not presented to 
and dispensed by an in-house pharmacy. We were thus 
unable to determine whether community pharmacists 
intervened before dispensing medications. 

The number of prescribers requiring verbal feed- 
back was not tracked. All verbal feedback was docu- 
mented in the EMR corresponding to the patient and the 
prescription. 


Conclusion 

Incorporation of pharmacist-led educational interven- 
tions into a resident physicians’ training curriculum sig- 
nificantly reduced prescribing errors in the pediatric but 
not the adults population. Fundamentals of prescription 
writing and functionality of EMR clinical decision sup- 
port systems should be explained before instructions on 
prescription writing are given to further decrease the 
likelihood of prescription errors. 


Continued from page 238 
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